BE IT KNOWN that |, John K. JUNKERS, have invented

certain new and useful improvements in

WASHER, FASTENER PROVIDED WITH A WASHER, METHOD OF

AND POWER TOOL FOR FASTENING OBJECTS

of which the following is a complete specification:



BACKGROUND OF THE INVENTION

The present invention relates to a washer, a fastener provided

with a washer, and a method of and a power tool for fastening objects.

Itis known to fasten objects with one another with power tools

which use fasteners having a multi-part replacement nut, for example

including an ‘inner sleeve, an outer sleeve, and a washer. Such a
replacement nut is disclosed for example in our patent no. 5,341,560.
Another replacement nut is disclosed in our patent no. 6,254,323 in which a-
bolt has a spline underneath its upper thread, to which a washer is non-
rotatably connected, and the bolt also has engaging means for applying a

reaction force, while an active force of the same tool turns the nut on the bolt

thread and the washer face. In the fastener disclosed in both above

mentioned patents, the common features are the use of the action and

reaction force of one tool, the elimination of reaction arms on power tools,

the conversion of torque to torsion-free bolt stretching and obtaining for the

first time the desired residual bolt load rather than a torque, which is
estimated based on calculated frictions rather than on actual frictions or a
tension, which is based on estimated bolt relaxation when the force is

transmitted from the elongated bolt to the hand-tight nut.



Some solutions are disclosed in my patent applications serial
nos. 10/010,377; 10/112,101, 10/120,343 and 10/427,103. The wéshérs
disclosed ih these patent documents had a third turning resistant surface,
which provided a turning resistant surface to the thread portion of the boilt or
stud. Yet, as there are bolts or studs, which have merely a thread portion for
engagement by a nut and are round underneath, the washer disclosed in
these patent applications did not cover this possibility és well. Itis therefore
believed to be advisable to provide such a washer, a fastener with a washer,
a method of and a power tool for fastening objects, which address all
threaded rods and all bolts and studs with a thread provided for th.e nut and,
not only with a thread portion, but also with a round portion underneath, so
that instead of having to replace the entire washer, merely a segm.ent of ihe |

washer has to be replaced.



SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide
awasher, a fastener provided with the washer, and a method of and a power
tool for fastening of objects which are further improvements of the existing

solutions.

In keeping with these objects and with others which will
become apparent hereinafter, one feature of the present invention resides,
briefly stated, in a washer, comprising a body having at least one inner
segment arranged to cooperate with a fastener which has a rod with one end
connectable toward one side of an object to be tightened or loosened and
another end to extend to another side of the object and having and at least
one thread portion for engagement by a nut, said body being arranged to
enhance a cooperation between said at least one inner segment and said
another end of the rod underneath said at least one thread portion to create -
a friction between said at least one inner segment and said another end of
the rod, said body having an axis and being provided with a first outer
surface located at one axial side and adapted to cooperate with the nuf
threadingly connected with the rod on said another end, with a second outer

surface located at an opposite axial side and adapted to cooperate with the



object, and with at least one inner surface adapted to cooperate with éaid at
least one inner segment, so that when a tool is applied and the nut is turned
by the tool to overcome a thread friction with the rod, and the rod wants to
turn along while a holdlng force holds said body stationary, said at least one
inner segment stops the rod from turning so that any further turning of the
nut elongates or relaxes the rod in an axial direction to tighten or loosen the

rod by elongating or relaxing the rod.

It is another feature of the present invention to provide a
fastener which has a rod having one end to be connectable toward one side
of an object to be tightened or loosened and another end e*tendable: to.
another end of the object and having at least one thread portion; a nut
engaging said at least one thread portion of said rod: and a washer including
a body having at least one inner segment arranged to cooperate with said
rod, said body being arranged to enhance a cooperation between said at
least one inner segment and said another énd of the rod underneath said at
least one thread portion to create a friction between said at least one inner
segment and said another end of the rod, said body having an axis and
being provided with a first outer surface located at one axial side and
adapted to cooperate with the nut threadingly connected with the rod on said ‘

another end, with a second outer surface located at an opposite axial side



and adapted to cooperate with the object, and with at least one inner surface
adapted to cooperate with said at least one inner segment, so that when a
tool is applied and the nut is turned by the tool to overcome a thread friction
with the rod and the rod wants to turn along while a holding force holds said
body stationary, said at least one inner segment stops the rod from turning .
so that any further turning of the nut elongates or relaxes the rod in an axial

direction to tighten or loosen the rod by elongating or relaxing the rod.

In accordance with a further feature of the present invention,
a method of tightening and loosening of a fastener in an object is provided
which includes the steps of applying a fastener having a rod with one end
connectable toward one side of the object to be tightened or loosened and
with another end extendable to another side of the object and having at least
one thread portion for engagement by a nut; applying to said another end of
the rod a washer having a body with an axis and at least one inner sUrfa'ce, '
and an inner segment arranged to cooperate with the rod such that the body
is arranged to enhance a cooperation between the at least one inner
segment of the washer and said another end of the rod underneath the af
least one thread portion to create a friction between the at least one inner
segment and the another end of the rod; connecting the nut with the at least

one thread portion on the another end of the rod so as to cooperate with a
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first outer surface of the body, located at one axial side of the washer;
providing a cooperation of the washer with the object to be tightened and
loosened by a sgcond outer surface of the body located at an opposite axial
side of the washer; providing in the body an inner surface adapted to
cooperate with the inner segment; applying by a tool a turning force to the
nut to overcome a thread friction with the rod while the rod wants to turn
along, and applying by the tool a holding force to the body of the washer to
hold the body stationary, so that said at least one inner segment stops the
rod from turning and any further turning of the nut elongates and relaxes the
rod in an axial direction to tighten or loosen the rod by elongating or rélaxing

the rod.

In accordance with still a further feature of the preéenf
invention, a power tool is proposed comprising a fastener part including arod
having one end connectable toward one side of a static object to be
tightened or loosened and another end extendable to another side of the
object and having at least one thread portion, a nut engageable with said at
least one thread portion of said rod, and a washer having a body with an axis
and at Iéast one inner segment arranged to cooperate with said another end
of said rod underneath said at least one thread portion to creéte' a friction-

between said at least one inner segment and said another end of said rod,
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said body having a first outer surface located at one axial side and
cooperatable with said nut threadedly connected with said thread portion of
said rod on said another end, a second outer surface located at an opposite
axial side and adapted to cooperate with the static object, and at least one
inner surface adapted to cooperate with said at least one inner ségmeht; éknd
a tool part providing two equal turning forces in opposite directions to turn
one part of said fastener part with a least turning resistance and to hold
another portion of the fastener part with a most turning resistance, so that
when said nut is turned by one of said equal turning forces and said rod has
atendency to turn along, while another of said equal turning forces is applied
to said body of said washer whose friction is enhanced by said second outer
surface, said body of said washer remains stationary, said at least one inner
segment stops said rod from turning, so that any further turning of said nut
elongates or relaxes said rod in an axial direction to tighten or Ioosen said

rod by elongating or relaxing said rod.

In accordance with an additional feature of the present
invention a power tool is proposed comprising a fastening part including a
rod having one end connectable to one side of a static object to be tightened
or loosened and another end extendable to another end of the object and

having at least one thread portion, a nut engaging with said thread portion
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of said rod, and a washer having a body, at least one inner segment
arranged to cooperate with the rod and at least one means extending
outward& beyond a contour of said body and enhancing a cooperation
underneath said at least one thread portion between said at least one inner
segment and said another end of said rod when pushed in to create a friction
between said at least one inner segment and said another end of said rod,
said body of said washer having an axis and being provided with a first outer
surface located at one axial side and adapted to cooperate with said nut
threadingly connected with said thread portion of said rod on said another
end, a second outer surface located at an opposite axial side and adapted
to cooperate with the static object to be tightened or loosened, and at least
one inner surface adapted to cooperate with said at least one inner segment;
and a tool part providing two equal turning forces in opposite directions to
turn one portion of said fastener part with a least turning resistance and to
hold another portion of said fastener part with a most turning resistance, so
that when said tool part is applied and said at least one means is pushed in
and said nut is turned by one of said two equal turning forces and said rod
has a tendency to turn along while the other of said two equal forces is
applied to said body having a friction enhanced by said second surface, said -
body remains stationary, said at least one inner segment stops said rod from

turning, so that any further turning of said nut elongates or relaxes said rod



in an axial directoin by elongating or relaxing the rod.

When the washer is designed in accordance with the present
invention and also the fastener provided with the washer, the method of and .
a power tool for fastening objects provided with the washer are formed in
accordance with the present invention, the highly adi/antageous results
provided by the present invention can be accomplished when used with all
threaded rods and all bolts and studs which have an additional thread
located underneath-a thread portion for the nut, and also with those which
do not have an additional thread portion provided underneath the thread
portion for the nut but instead have a round portion underneath the thread
portion for the nut, so that instead of having to replace the entire washer,

merely the segment has to be replaced.

It should be mentioned that the rod in the present invention is
an element which can formed as a stud, a screw, a pin, a rod with a threaded
end, or a threaded rod or the like. The fasteners can have rods which havé
a threaded portion on at least one end just for the nut engagement and are
otherwise round. Some fasteners are threaded rods from one end to the
other. Some fasteners have a threaded portion on both ends for the nut and

are in between those threaded portions tapered round. Some fasteners are
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welded with one end to one side of an object and extend to the other side of

the object with at least one threaded portion for engagement of a nut.

The object which is disclosed in the present invention can be
aflange, acase, awheel, an attachment of one partto another, a connection

of at least two parts, etc.

During the operation the nut provides a turning friction tq the
first outer surface of the body of the washer when turned, the obj‘ect provides |
a turning resistance to the second outer surface of the body of the washer,
and the at least one inner surface of the body provides a turning resistance
to the segment, which in turn provides a turning resistance to the rod, when

a holding force is applied to the body.

The holding force to stop the body of the washer from turning
is not always necessary when the second outer surface of the body of the
washer rests on a static object. However, as the static friction is not reliable,
a holding force should be applied to the body even if it is temporarily not

required.

The tool, which action force turns the nut and which equal and
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opposite reaction force holds the body stationary, will be unable to turn the
body. The turning friction provided on the first outer surface by the nut is
equaled out because the body and thus the first outer surface receive an |
equal force in the opposite direction. The drag friction applied to the rodA by
the turning nut wants to turn the segment and thus the body in the nut turning
direction, while the reaction force applied to the body wants to turn the body.
and thus the segment in the opposite direction, which in turn equals them
out. The static friction between the second outer surface and the object is
what keeps the body stationary if equal and opposite forces are applied
simultaneously to the nut and the body. In other words, if the rod does not
turn along with the nut, the nut applies merely a turning friction to the first
outer surface of thé body, which is equaled out by the equal and opposite
force applied to the body, so that the body remains stationary becausé of the .
static friction of the second outer surface. As the part with the least

resistance turns when equal and opposite forces are applied to the parts,

only the nut turns.

The novel features which are considered as characteristic for
the present invention are set forth in particular in the appended claims. The
invention itself, however, both as to its construction and its method of

operation, together with additional objects and advantages thereof, will be
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- bestunderstood fromthe follqwing description of specific embodiments when

read in connection with the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1a and 1b are a plan view and a cross-section of a’

washer in accordance with the present invention:

Figures 2a and 2b are views substantially corresponding to the

views of Figures 1a and 1b but showing a washer in accordance with another

embodiment of the present invention;

Figure 3 is a view showing a fastener provided with the washer

shown in Figures 1 and 2 in accordance with the present invention;

Figure 3a is a view substantially corresponding to the view of}
Figure 3 but showing the fastener in accordance with another embodiment

of the present invention;

’

Figure 4 is a view illustrating a method of fastening and a
power tool for fastening with the washer and fastener shown in Figures 1, 2

and 3 correspondingly;

Figure 5 is a view showing a cross-section of a washer in
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accordance with a further embodiment of the present invention;

Figure 6 is a plan view of a washer in accordance with still a

further embodiment of the present invention:;

Figure 7 is a plan view of a washer in accordance with an

additional embodiment of the present invention:

Figure 8 is a view showing a section of the inventive washer

shown in Figure 7;

Figure 9 is a view showing a washer in accordance with still an

additional embodiment of the present invention:

Figure 10 is a view showing a section of the inventive washer

of Figure 9;

Figure 11 is a plan view of a washer in accordance with another

embodiment of the present invention:

Figure 12 is a view showing a cross-sect.ion of the washer
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shown in Figure 11;

Figure 13 is a view showing a washer in accordance with a

further embodiment of the present invention:

Figure 14 is a plan view of a washer in accordance with still a

further embodiment of the present invention; and

Figure 15 is a view showing a cross-section of a washer in

accordance with a further embodiment of the present invention.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figures 1 and 1b show a washer in accordance with the
present invention, which is identified as a whole with reference numeral 1.
The washer 1 has a body which is identified with reference numeral 2. The
body 2 of the washer 1 has an axis A1, a first outer surface 3 located at one
axial side and adapted to coop‘erate with a nut which is th‘reédingly'
connected with a rod, a second outer surface 4 located at an opposite axial
side and adapted to cooperate with an object, and an inner surface 5. The
washer 1 further has at least one inner segment 6 (in the embodiment of
Figures 1a and 1b the washer has two inner segments 6) adapted to
cooperate with a fastener having a rod. The body 2 of the washer is
arranged to enhance the cooperation between the inner segments 6 in the
body and an end of the rod. In particular, as will be explained herein below,
the rod of the fastener has one end connectable to one side of the object to
be tightened or loosened, and another end extending to the other side_ of the
object. The body of the washer enhances the cooperation between the inr:'ner.

segments 6 and the other end of the rod.

Figure 3 shows an object which includes for example two plates

7 and 8 to be fastened together. The rod is identified with reference numeral

-17-



9 and has one end 10 connectable to one side of the object 7, 8 to be
tightened or loosened, and another end 11 extending to the other side of the
object 7, 8 and having at least one thread portion 12. A nut 13 engages the

thread portion 12 of the rod 9.

The washer 1 is provided with means for changing a contact
between the inner segments 6 and the other end 11 of the rod 9. The
contact changing means include atleast one movable member 14 (in Figures
1a, 1b there are two movable members 14) extending over a contour of the
body 1 of the washer with one end of the movable member 14. As shown in
Figure 1b, each movable member 14 can be substantially wedge-shaped._
In particular, it has an inner surface 15 which is inclined toward the axis‘A1
and cooperates with an outer surface 16 of the segment 6, which outer
surface is also correspondingly inclined to the axis A1. In an initial position
shown in Figure 1b, the upper end of the movable members 14 extends

upwardly beyond the first outer surface 3 of the body 2 of the washer.

A power tool in accordance with the present invention is shown
in Figure 4. The power tool has a tool part which includes a schematically
shown power drive which is identified with reference numeral 20 and can be

formed as a fluid-operated drive including a cylinder and a piston movable
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in the cylinder and provided with a piston rod whose reciprocating movement
is converted into a rotary movement of a ratchet, as disclosed for example
in my patent no. 5,499,558. The power tool further has a fasten'er part which
is formed as the fastener shown in Figure 3 and including the washer 1, the
rod 9, and the nut 13. The tool part has a housing 21 with an immovable
projection 22 which engages the washer 1 so as to provide a holding fo_,rce»
for holding the body 2 of the washer stationary. For this purpose, the
immovable projection 22 can have an inner polygonal contour which
corresponds to the outer polygonal contour of the body 2. The tool part
further has an inner projection 23 which is turnable by the ratchet and
engages the nut 13 so as to turn the nut. For this purpose the movable
projection 23 can have an inner polygonal surface which corresponds to the

outer polygonal surface of the nut 13.

For tightening a fastener in the object, the rod 9 is introduced
into the object 7, 8, so that one end of the object is connectable to one side
of the object, for example by a not shown nut provided on the end 10, a
washer is placed on the rod 9 so that the outer surface 4 of the body of the
washer |s placed on the top surface of the plate 8 of the object, the nut 13is
screwed on the end 11 of the rod 9, the immovable projection 22 engages

the outer surface of the body 2 of the washer 1, the turnable projection 23,
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under the action of the drive 20 is turned to turn the nut 13, and the rod 9
wants to turn along while the counter holding force applied by the immovable
projection 22 holds the body 2 of the washer stationary, the inner segments
6 create a friction on the end 11 of the rod 9 to stop the rod 9 from turning,
and any further turning of the nut 13 elongates or relaxes the rod 9 in an
axial direction to tighten or loosen the rod 9 in the objects 7, 8, and so that
the inner segments 6 move in the axial direction in the inner surface 5 of the

body 2 when the rod 9 elongates or relaxes.

During tightening of the rod 9 when the inner segments 6 are
displaced axially upwardly in Figure 1b, due to the wedging action between
the inner inclined surfaces 15 of the movable members 14 and the outer
inclined surface 16 of the seéments 6, the segments 6 are pushed radially
inwardly and the friction between the segments 6 and the rod 9 increases so

~ that the turning of the rod 9 is reliably prevented.

When the washer 1 is just applied on the rod 9 before
operation, a contact between the inner segments 6 and the end 11 of the rod
is smaller because the movable members 14 are not completely pushed
downwardly into the body 2 but instead their ends extend upwardly beyond

the outer surface 3 of the body. This smaller contact facilitates putting the
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washer 1 onto the rod 9. However, when the nut 13 is applied onto the
washer 1 and the movable members 14 are pushed downwardly into the
body 2 of the washer, the contact between the segments 6 and the end 11
of the rod 9 is increased. When the washer 1 is to be taken off from the rod
9, the movable members 14 can be again pushed upwardly, for example by
springs 24, so that the contact betWeen the inner segments 6 and tﬁe end

11 of the rod 9 is decreased and the washer 1 can be easily taken off the rod

9.

The second outer surface 4 of the body 2 can be frictionally
enhanced, for example, by providing the object 7, 8 to be stationary. Onthe
other hand, the first outer surface 3 of the body 2 can be frictionally reduced,

for example by applying lubricant to the surface 3.

In the embodiments shown in Figures 1a, 1b, 3 and 4 the inner
segments 6 of the washer 1 have inner surfaces which are nbt threaded, |
while the rod 9 on its end 11 is provided with at least one thread portion 12
engaged by the nut 13, and the rod 9 on its end 11 also has a non-threaded
or smooth portion located under the thread portion 12. The segments 6 with
their inner non-threaded surfaces cooperate with the above mentioned non-

threaded surface of the end 11 of the rod 9, located underneath the thread
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portion 12 of the rod 9.

In contrast, in the embodiment shown in Figures 2a and 2b, the
inner segments 6a of the washer 1 have inner surfaces which are threaded.
As can be seen from Figure 3a, the threaded inner surfaces of the inner
segments 6a cooperate with the end 11 of the rod 9, and in particular with a
thread of the thread portion of the end 11 of the rod 9 which is located under

the first mentioned thread portion 12 engaged by the nut 13.

While in the embodiments shown in Figures 1a, 1b a friction is
created between the non-threaded inner surfaces of the segments 6 of fhe
~-washer 1 and the non-threaded outer surface of the end 11 of the rod 9, in
the embodiment shown in Figures 2a, 2b a friction is created between the

inner threaded surfaces of the segments 6a and the outer threaded surface

of the end 11 of the rod 9

Figure 5 shows another embodiment of the present invention
in which the washeris substantially similar to the washer shown in Figure 1b.
However, the movable members 14' extend éutwardly beyond the second
outer surface 4 of the body 2 of the washer, located at an opposite axial side .

and adapted to cooperate with the object 7, 8. The operation of the washer
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shown in Figure 5 is substantially identical to the operation of the washer

shown in Figures 1, 2.

Itis believed to be clear that the washers shown in Figures 1a,
1b, 2a, 2b are formed so that the movable members 14 increase the friction -
between the segments 6, 6a and the rod 9 when the rod 9 elongates, and
decrease the friction between the segments 6, 6a and the rod 9 when the rod
relaxes. By pushing the segments 6, 6a into the end 11 of the rod 9,A the
movable members 14 enhance the friction of the inner segments 6, 6a and

wedge the inner segments 6 in the end 11 of the rod 9.

The washer shown in Figure 6 is identified with reference
numeral 31 and has a body 32 with an inner surface 33. The washer further
has segments 34 which are located inside the body and have outer surfaces
cooperating with an inner surface 33 of the body 32. Spring-biased p-)insf35 '
cooperate with the segments 34 and form movable members which are
substantially similar to the movable members 14 and 14' of Figures 2 and 5.
However, if the mo'vable members 14 and 14' extend correspondingly
beyond the outer surface 3 and the outer surface 4 of the body 2, the pins
35 extend outwardly beyond a peripheral surface of the body 32. The inner

segments 34 can be non-threaded and cooperate with the end 11 of the rod
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9 underneath the threaded portion provided for engagement by the nut 13.
In other words, the end 11 of the rod 9 can have a threaded portion on which
the nut 13 is threaded, and below the threaded portion can also have a ﬁon-I
threaded portion with which the segments 34 cooperate underneath the
threaded portion. Before the operation, the springs 36 push the pins 35
radially outwardly, so that the segments 34 are not displaced radially
inwardly and the washer can be easily put on the rod 9 by hand. When
however the immovable projection 22 of the tool is applied on the body 32
of the washer, the pins 35 are forcedly displaced radially inwardly and the
contact between the inner segments 34 and the end 11 of fhé rdd 9 is
increased. When it is necessary to remove the washer from the rod, the
immovable projection 22 is removed from the body 2 of the washer. The
springs 36 push the rods 35 radially outwardly so that the segments 34
reduce the contact with the end 11 of the rod 9, and the washer can be

easily taken off by hand.

The pins 35, as mentioned above, extend beyond the outer
periphery of the body 2 of the washer 1 and therefore extend over the
surface to which the counter holding force is applied by the tool. As can be
seen from Figure 6, the inner surface of the body 32 has surface portio.nsA

which are non-circular with respect to the axis A1 , butinstead have different
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radii along each portion of the inner surface, while the segments 33 have
cooperating non-circular outer surfaces. Thereby a wedging action is
provided during the operation, which moves the segments 34 radially
inwardly to increase the contact between the inner surfaces of the segments

34 and the surface of the rod 9.

The washer 41 shown in Figures 7 and 8 has a body which is
identified with reference numeral 42 and has an inner surface 43. The inner
surface 43 of the body 42 can have for example several portions which are
non-circular with respect to the axis A1. The washer further has at least one
inner segment 44 having an outer surface SUbstantially corresponding to the
inner surface 43 of the bddy 42. The segment 44 has shoulders with
abutment surfaces 45 extending substantially transversely. Pins 46 which
are spring-biased by springs 47 apply a corresponding action to the segment .
44 to increase the contact of its outer surface with the inner surface 43 of the
body 42. While the segment 44 in these figures is shown as a one-piece

element, it can be formed of several segment portions of a corresponding

shape.

The washer 51 shown in Figures 9 and 10 has a body 52 with

an inner surface 53. The washer has segments 54 having an outer surface
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cooperating with the inner surface 53 of the body 52. The washer is
provided with at least one obstacle in the inner surface 53, which is arranged
so that the inner segments 54 can not turn freely relative to the inner surface
93. Inthe embodiment shown in Figures 9 and 10 the obstacles are formed
by projections 55 which are provided on the inner surface 53 of the body 52
and extend radially inwardly. The projections 55 are received in
corresponding recesses 56 formed on the outer surfaces of the inner
‘segments 54. The inner surface 53 of the body 52 and the outer surface of
the segments 54 can be inclined relative to the axis A, as shown in Figure
10.  The obstacles 55 prevent free turning of the segments 54 relative to
the inner surface 53 of the body 52 of the washer, but at the same time allow

an axial movement of the inner segments 54 in the axial direction when the

rod 9 elongates or relaxes.

The washer 61 shown in Figures 11 and 12 has a body which
is identified with reference numeral 62 and has an inner surface 63 provided
for example with some pocket-shaped portions. The washer further has
inner segments 64 having an outer surface cooperating with the inner.
surface 63 of the body 62. In this embodiment the means for changing the
contact between the inner segments 64 and the end 11 of the rod 9 include

connecting means 65 which connect the inner segments 64 with the body 62
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of the washer. The connecting means 64 can be formed for example as
clips, each engaging in a corresponding slot provided in the segment 64 and
in a corresponding slot provided in the body 62 of the washer 61. The inner
leg of the clip 65 is arranged so that it allows the movement of the inner-
segment 64 in the axial direction when the rod 9 elongates or relaxes, and
at the same time creates the friction between the inner segment 64 and the

end 11 of the rod 9.

The washer shown in Figure 13 has a washer body 72 with .an
inner surface 73. The washer further has segments 74 which have an outer
surface cooperating with the inner surface 73, for example by knurls provided
on these surfaces and press-fit with one another. The washer is further
provided with replaceable and breakable pins 75 which extend through
corresponding openings in the washer body 72 and in the seg'menté 74t0
initially connect them with one another and to create an initial counter nut
effect between the thread of the rod and the thread of the segments 74, to
stop the rod from turning. When during the operation the rod 9 stops from.
turning and starts elongating, the pins 75 break and the knurled press fit
between the washer body 72 and the segmentss74 and the inertia that needs
to be overcome assures that the rod does not turn as it is being elongated.

The pins 75 form an obstacle provided in the inner surface 73 of the body of
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the washer and preventing the inner segments 74 from freely moving in the

axial direction.

The washer 81 éhown in Figure 14 has a body 82 with an inner
surface 83 which can have a non-round shape, for example an elliptic shape.
The washer further has segments 84 which have an outer surface facing the
inner surface 83 of the body. A switching device is further provided, which
can be formed by two round switching members 85. The switching membérs
85 have outer surfaces which coopérate with the outer surfaces of the
segments 84, such as for example interengaging small teeth, friction, knurls,
etc. By turning of the switching members 85, the segments move in the
circumferential direction. When the rod 9 is tightened, thé rod wants to turn
for example clockwise, and by turning the switching members 85
counterclockwise, the segments 84 turn clockwise, so that they are dragged
along by the turning rod 9 until they are wedged to the point that the rod 9

stops turning. During the loosening, the process is reversed.

The washer 91 shown in Figure 15 has a body 92 with an inner .
surface 93. The washer further has segments 94 located inside the body 92.
The inner surface 93 of the body 92 cooperates with the outer surface of the

segments 94. For this purpose the inner surface 93 of the body 92 and/or
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the outer surface of the segments 94 can be provided with interengaging
formations formed as knurls, splines, grooves, slots, etc., as identified with
reference numeral 95, without press-fitting with one another. This assures
that the segments 94 can not turn inside the body 92 of the washer. When
the nut is turned and the turning rod 9 wants to move the segments 94
upwardly, the more the segments move upwardly the more they are pushed
into the bolt under the action of, for example, cooperating inclined inner
surface 93 of the body 92 and the inclined outer surface of the segments 94.
The more the segments move upwards, the more they are pushed into the
rod until the rod is stopped from turning. As the segments 94 are pulled
upwards by the elongating rod 9, the engagement between the rod 9 and the
segments 94 increases accordingly to overcome the increasing drag friction
applied to the rod 9 by the nut 13 as the rod elongates and thus the .lo'ad '
increases. This approach can be provided on the threaded portion as well

as on the non-threaded portion of the rod.

In general, all embodiments shown in the above mentioned
figures and described herein above can be used so that the segments
cooperate with the threaded portion of the rod or with the non-threaded

portion of the rod.
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It will be understood that each of the elements described
above, or two or more together, may also find a useful application in other

types of constructions differing from the types described above.

While the invention has been illustrated and described as
embodied in washer, fastener provided with a washer, method of and power
tool for fastening objects, it is not intended to be limited to the details shown,
since various modifications and structural changes may be made withbut

departing in any way from the spirit of the present invention.

Without further analysis, the foregoing will so fully reveal the
gist of the present invention that others can, by applying current knowledge,
readily adapt it for various applications without omitting features that, from
the standpoint of prior art, fairly constitute essential characteristics of the

generic or specific aspects of this invention.

What is claimed as new and desired to be protected by Letters .

Patent is set forth in the appended claims.
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